The 2017 Snook Prize has been awarded to Kenichiro Aoki for his exploration of chaos in Hamiltonian φ 4 models. His work addresses symmetries, thermalization, and Lyapunov instabilities in few-particle dynamical systems. A companion paper by Timo Hofmann and Jochen Merker is devoted to the exploration of generalized Hénon-Heiles models and has been selected for Honorable Mention in the Snook-Prize competition.
and for the bottom row (11.85, 0.15). The top row is chaotic with λ 1 = 0.05 while the bottom row is close to a periodic orbit with λ 1 = 0. The top-row section suggests a "fat fractal" with infinitely-many tori threading through its perforations.
Aoki goes well beyond this interesting two-body problem. He considers a variety of φ 4 chain problems in his provocative paper, considering the effects of symmetry and chaos on equilibrium temperature distributions, Lyapunov instability, and the pairing of the Lyapunov exponents. At present it is unknown whether or not the spectra become paired for all, or maybe "almost all" initial conditions. The φ 4 model provides a surprisingly rich testbed for investigating Lyapunov instability.
Poincaré sections, two-dimensional cuts through the three-dimensional phase-density in its four-dimensional embedding space are shown at the right in Figure 2 
B. Chaos with Four Bodies Subject to Periodic Boundary Conditions
A four-body periodic chain of φ 4 particles has the Hamiltonian
With the implied periodic boundary conditions the special initial conditions ,
generate an interesting chaotic solution. It is symmetric. Consequently Particles 2 and 4 obey identical equations of motion. If as here the initial conditions have proper symmetry, identical dynamics results, with q 2 (t) = q 4 (t) for all time. The motion corresponding to these conditions is chaotic. It likely generates a five-dimensional isoenergetic and chaotic "fat fractal", in either six-dimensional or eight-dimensional phase space, Γ = {q, p}. Here the {q, p} are the Cartesian coordinate-momentum pairs describing the system dynamics. Figure 4 demonstrates the chaotic nature of that symmetric motion. It displays the convergence process λ 1 (t) t→∞ −→ λ 1 . The maximum Lyapunov exponent λ 1 (t)
is calculated by following two neighboring phase-space trajectories, the "reference" and a nearby "satellite" in either six or eight-dimensional phase space. The satellite trajectory is kept close to the reference by a rescaling of its phase-space separation from that reference at the end of every timestep :
This condition is implemented by rescaling the separation to the fixed length δ :
The "local" "largest" Lyapunov exponent, λ 1 (t) for that timestep, is given in terms of the phase-space offsets before and after the rescaling operation :
Note well that what is here called "largest" is so only as a time average. The "largest" can at times actually be the smallest ! Unlike many simple one-dimensional models augmenting harmonic chains the φ 4 chains are tethered to fixed lattice sites by a quartic potential : For these simulations, with 10,000,000,000 timesteps dt = 0.001, the reference trajectories agree precisely while the satellite trajectories show real, but negligibly small, differences. 
C. Fourier Heat Flow in Chaotic φ 4 Systems
Hot and cold boundaries can be introduced into chaotic systems by adding temperaturedependent "thermostat" forces directing the kinetic temperatures of two or more particles' mean values to their individual values {T i } :
The heat current that results reduces the dimensionality of the phase-space distribution from the equilibrium value of 2N for N degrees of freedom by an amount roughly quadratic in the heat current. Reductions of the order of 50% have been obtained in steady-state heat flow simulations with a few dozen particles, one hot, one cold, and the rest purely Newtonian 4 .
These results follow from measurements of the spectrum of Lyapunov exponents 4 . λ 1 (t) quantifies the local rate at which nearby pairs of phase-space trajectories separate. λ 1 + λ 2 quantifies the rate at which triangles of phase-space trajectories grow or shrink, and λ 1 + λ 2 + λ 3 does this for tetrahedra. When such a sum of n Lyapunov exponents has a positive average, overall growth of n-dimensional phase volumes occurs, and at the rate λ i≤n . A negative sum indicates shrinkage onto a strange attractor with a dimensionality less than that of the full phase space.
In Hamiltonian systems growth and shrinkage necessarily cancel due to the time- 
